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(57) ABSTRACT

Provided is a construction machine including an air cleaner
having a cylindrical outer peripheral surface and an air
intake pipe, wherein the assembly of the air cleaner and the
air intake pipe can have a reduced width size in the front-rear
direction. The air intake pipe has a returning portion and a
downstream-side portion. The downstream-side portion has
a cross section having a shape including a hypotenuse
portion inclined toward the air cleaner, arranged in the state
where at least a part of the hypotenuse portion is located in
a space defined between the cylindrical outer peripheral
surface of the air cleaner and an air-cleaner placement
surface.

5 Claims, 7 Drawing Sheets
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1
CONSTRUCTION MACHINE

TECHNICAL FIELD

The present invention relates to a construction machine
including an air cleaner, an engine, and an air intake pipe
which interconnects the air cleaner and the engine.

BACKGROUND ART

There is conventionally known a construction machine
including an engine, and an air cleaner having an exhaust
port connected to the engine via an air intake pipe. Thus
provided air cleaners for construction machines are dis-
closed in Japanese Utility Model Application Laid-open No.
S63-48965 and Japanese Patent Application Laid-open No.
2003-184670.

There can be a case where the air cleaner has to be
oriented so that an exhaust port of the air cleaner faces a side
opposite to the engine for maintenance or the like. Further-
more, placement of the air cleaner within a limited space in
the construction machine requires an assembly of the air
cleaner and the air intake pipe connected to the air cleaner
to have a reduced width size.

SUMMARY OF INVENTION

An object of the present invention is to provide a con-
struction machine including an engine and an air cleaner
which has an exhaust port and which is oriented so that the
exhaust port faces to a side opposite to the engine, the
construction machine being capable of having a reduced
width size of an assembly of the air cleaner and an air intake
pipe connected to the air cleaner.

Provided by the present invention is a construction
machine including: an engine; an air cleaner having an
exhaust port connected to the engine and having a cylindri-
cal outer peripheral surface, the air cleaner configured to
filter air taken in by the engine; and an air intake pipe
interconnecting the exhaust port of the air cleaner and the
engine. The air cleaner is placed in a posture where the
exhaust port faces a side opposite to the engine. The air
intake pipe includes a connection end portion to be con-
nected to the exhaust port, a return portion having a shape
extending from the connection end portion and returning
toward the engine side, and an engine-side portion extending
from a distal end of the return portion toward the engine
along the air cleaner, thus forming a returning pipe at an
exhaust side of the air cleaner. The air intake pipe has a
downstream-side portion which is arranged so as to locate at
least a part of the downstream-side portion in a space
between the cylindrical outer peripheral surface of the air
cleaner and a restriction surface extending in a tangent
direction of the cylindrical outer peripheral surface to
restrict a position of the air cleaner.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of an upper slewing body of
an excavator according to an embodiment of the present
invention;

FIG. 2 is a plan view of the upper slewing body;

FIG. 3 is an enlarged view of an air cleaner of the
excavator;

FIG. 4 is a left side view of the air cleaner;

FIG. 5 is a plan view of the air cleaner;

FIG. 6 is a rear view of the air cleaner;
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FIG. 7 is an enlarged view of a cross section along a line
in FIG. 5;

FIG. 8 is a perspective view of an air-cleaner-side pipe as
a part of an air intake pipe in the excavator;

FIG. 9 is a schematic side view of an excavator according
to a comparison example for explaining the present inven-
tion;

FIG. 10 is a schematic plan view of the excavator accord-
ing to the comparison example;

FIG. 11 is a perspective view of an air intake pipe and an
air cleaner of the excavator according to the comparison
example;

FIG. 12 is a left side view of the air intake pipe and the
air cleaner shown in FIG. 11; and

FIG. 13 is a plan view of the air intake pipe and the air
cleaner shown in FIG. 11.

DESCRIPTION OF EMBODIMENTS

Embodiments of the present invention will be described.
In advance of the description about the embodiments,
explained is an excavator according to a comparative
example virtually assumed for describing the embodiments,
with reference to FIGS. 9 to 13.

The excavator includes a crawler-type lower travelling
body 1, an upper slewing body 2 mounted on the lower
travelling body 1 slewably about an axis perpendicular to the
ground, and a working attachment 9 loaded on a front
portion of the upper slewing body 2. The attachment 9 has
aboom 3, an arm 4, a bucket 5, and a plurality of cylinders,
namely, a boom cylinder 6, an arm cylinder 7 and a bucket
cylinder 8, which operate the boom 3, the arm 4 and the
bucket 5, respectively.

The upper slewing body 2 has an upper frame 10 as a
base, and various devices and equipment which are mounted
on the upper frame 10. Specifically, on the upper frame 10
are mounted an engine room 12 and a cabin 17. The engine
room 12 is provided on a rear portion of the upper frame 10,
having a bonnet 11 adapted to open and close an opening
which faces upward. In the engine room 12, there are
installed an engine 13 as a power source, and related devices
of the engine 13, namely, a radiator 14, a cooling fan 15, a
hydraulic pump 16, etc. The cabin 17 is installed forward of
the engine room 12, and at one of right and left sides
(usually, at the left side; hereinafter, the description will be
based on this assumption). In the present specification,
“front and rear” and “right and left” are directions from the
viewpoint of an operator who is seated in the cabin 17.

In the upper frame 10, there are further provided a
hydraulic tank 18, a fuel tank 19, a center foothold 20, and
a climbing step 21. The hydraulic tank 18 is placed on an
opposite side to the cabin 17 with respect to the right and left
direction (usually, at the right side) in the upper frame 10,
and located forward of the engine room 12, and accumulates
hydraulic fluid. The fuel tank 19 is arranged with the
hydraulic tank 18 in the front and rear direction, and
accumulates a fuel. The fuel tank 19 has an oil feeding
portion 19a. The center foothold 20 is provided on a
widthwise intermediate portion of the upper frame 10 imme-
diately forward of the engine room 12, in order to allow
maintenance of devices including the engine 13 in the
engine room to be performed. The climbing step 21 is
disposed forward of the fuel tank 19 and formed into a stair
shape for guiding a maintenance person to the center foot-
hold 20. Thus formed is a path for maintenance which
reaches the center foothold 20 through the climbing step 21
and the upper surface of the fuel tank 19. FIG. 10 indicates
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a thick line surrounding the path and the center foothold 20
to distinguish them from other parts.

Over the upper frame 10, there are arranged an air cleaner
22 and an air intake piping 23. The air cleaner 22 is placed,
for example, between the engine room 12 and the cabin 17
at the left side of the upper frame 10, in order to filter engine
intake air. The air intake piping 23 interconnects the air
cleaner 22 and an air suction port of the engine 13.

As shown in FIGS. 10 to 13, the air cleaner 22 has a
cylindrical main body 24 inside which a filter is disposed, an
air intake portion 25 which is protruded upward beyond the
outer peripheral surface of the main body 24, a cylindrical
exhaust portion 26 provided at one end side of the main body
24, and an end cover 28 provided at the other end side of the
main body 24 and being detachable to take in and take out
the filter not shown. An air intake cylinder 27 and an air
intake pipe 23 are connected to the air intake portion 25 and
the exhaust portion 26, respectively.

FIG. 12 shows a horizontal air-cleaner placement surface
A on which the air cleaner 22 is placed, a front restriction
surface B restricting a position of the air cleaner 22 on the
front side thereof, for example, like the rear surface of the
cabin 17, and a rear restriction surface C restricting a
position of the air cleaner 22 on the rear side thereof, for
example, like the front surface of the engine room 12. The
position of the air cleaner 22 is thus restricted on both of the
front and rear sides thereof by the front side restriction
surface B and the rear side restriction surface C, respec-
tively. In the case of providing a not-graphically-shown
guard member which covers the air cleaner 22, there is a
possibility that the front surface and the rear surface of the
guard member correspond to the front side restriction sur-
face B and the rear side restriction surface C, respectively.
Besides, in the case of mounting the air cleaner 22 on the
upper surface of the fuel tank via a seat plate, the upper
surface of the seat plate corresponds to the air-cleaner
placement surface A.

It is desirable to perform the maintenance of the air
cleaner 22 (take-in and take-out of the filter) at the center
foothold 20 from the aspect of working efficiency and safety;
therefore, the air cleaner 22 is usually placed in a posture
where the end cover 28 faces the center foothold 20 side
while an exhaust port of the exhaust portion 26 faces the
opposite side to the center foothold 20, i.e., to the outside of
the machine body.

The air intake pipe 23 includes an air-cleaner-side pipe 29
and an engine-side pipe 30. The air-cleaner-side pipe 29 is
arranged in an air cleaner installation space S1, having a
basal end portion which is connected to the exhaust portion
26 of the air cleaner 22. The engine-side pipe 30 is arranged
in the engine room 12 over substantially the whole length of
the engine-side pipe 30, interconnecting the air-cleaner-side
pipe 29 and the air intake port of the engine 13. Specifically,
the engine-side pipe 30 has a distal end portion which is
connected to the air intake port of the engine 13.

Since the exhaust port of the exhaust portion 26 of the air
cleaner 22 is connected to the air-cleaner-side pipe 29 and
faces the side opposite to the engine 13, the air-cleaner-side
pipe 29 includes a returning portion 29a which returns in a
U-shape as shown in the drawings. Across the returning
portion 29a, an end portion at one side of the air-cleaner-side
pipe 29 forms a basal end portion which is connected to the
exhaust port of the exhaust portion 26 and an end portion at
the other side of the air-cleaner-side pipe 29 forms the distal
end portion which is connected to the engine-side pipe 30.
Specifically, the air-cleaner-side pipe 29 includes the return-
ing portion 29a and a straight-line portion 296 which
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extends horizontally and linearly from the distal end of the
returning portion 29a to the engine 13 (the engine-side pipe
30) side along the air cleaner 22, at the side opposite to the
basal end portion which is connected to the exhaust portion
26.

In the above structure, the sum of respective front-rear
sizes of the air cleaner 22 and the air-cleaner-side pipe 29 is
a width size W1 as shown in FIG. 13, the width size W1
being large. Hence, under the limitation of the front-rear size
of the air cleaner installation space S1, the air cleaner 22 is
hard to assembly. Otherwise, in order to facilitate the assem-
bly, other space has to be decreased to increase the front-rear
size of the air cleaner installation space S1.

If the air cleaner 22 was oriented so that the exhaust port
of'the air cleaner 22 faces the engine side, the width size W1
of the air cleaner could be reduced because of no need for
the returning portion 29a of the air-cleaner-side pipe 29.
This case, however, involves making the end cover 28 face
the outside of the machine body, which requires the main-
tenance operation of taking in and taking out of the filter to
be performed at a high place at the outside of the machine
body: this is not advisable from the aspect of safety and
working efficiency.

The excavator according to the embodiment of the present
invention solves the above problems, while having a com-
mon configuration with the excavator according to the
comparative example shown in FIGS. 10 to 13, in the
following points.

Specifically, the excavator includes a not-graphically
shown crawler-type lower travelling body, an upper slewing
body 2 mounted on the lower travelling body 1 slewably
about an axis perpendicular to the ground. The upper slew-
ing body 2 has an upper frame 10 as a base, on which various
devices and equipment are mounted. The various devices
and equipment include an engine room 12, an engine 13 as
a power source, related devices of the engine 13, a cabin 17,
a plurality of tanks including a hydraulic oil tank 18 and a
fuel tank 19, a center foothold 20, and a climbing step 21.
The engine room 12 is provided in a rear portion of the upper
frame 10, designed to be opened and closed by a bonnet 11.
The engine 13 and the related devices are housed in the
engine room 12. The related devices include a radiator 14,
a cooling fan 15, and a hydraulic pump 16. The cabin 17 is
installed at a position on a front side and the left side of the
engine room 12. The hydraulic oil tank 18 is a tank which
accumulates hydraulic oil. The hydraulic oil tank 18 is
provided at a position on the opposite side to the cabin 17
with respect to the left and right direction in the upper frame
10, i.e., at the right side, and forward of the engine room 12.
The center foothold 20 is used for maintenance of devices
including the engine 13 in the engine room 12, and is
provided immediately forward of the engine room 12 and at
a widthwise intermediate part of the upper frame 10. The
climbing step 21 is formed into a stair shape to guide the
maintenance person to the center foothold 20, and is dis-
posed forward of the hydraulic oil tank 18.

The fuel tank 19 is one for accumulating the fuel. In the
present embodiment, the fuel tank 19 is placed in an
installation space S2 defined between the cabin 17 and the
engine room 12 over the upper frame 10, allowing an air
cleaner 22 which filters the intake air of the engine to be
placed on the fuel tank 19. In other words, while both of the
hydraulic oil tank 18 and the fuel tank 19 in the comparative
example shown in FIG. 10 are collected at the right side of
the upper frame, the hydraulic oil tank 18 and the fuel tank
19 in the present embodiment are distributed on the right and
left sides on the upper frame 10, respectively, and the air
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cleaner 22 is superposed on the fuel tank 19, that is, arranged
three-dimensionally. The present arrangement enables an
empty space forward of the hydraulic oil tank 18, that is,
below the climbing step 21, to be produced, thus allowing
other equipment (either one of or both of a liquid reducing-
agent tank and a battery for hybrid machines, for example)
to be installed in the produced space.

The fuel tank 19 has an oil feeding portion 194 being
located at a front part of the fuel tank 19 and having an oil
filling opening. The air cleaner 22 is placed at a rear part of
the fuel tank 19, i.e., at a portion near the engine room, at a
distance from the oil feeding portion 19a.

The air cleaner 22 has a configuration similar to that of the
air cleaner 22 shown in FIGS. 10 to 13. Specifically, the air
cleaner 22 shown in FIGS. 3 to 8 includes: a main body 24
accommodating a not-graphically-shown filter and having a
cylindrical outer peripheral surface; an air intake portion 25
protruded upward beyond the outer peripheral surface of the
main body 24 and having an air intake port; and an exhaust
part 26 provided at one end side with respect to the axial
direction of the main body 24 and having an exhaust port. An
air intake cylinder 27 is connected to the air intake port, and
an air intake pipe 31 is connected to the exhaust port. The air
cleaner 22 includes an end cover 28, which is configured to
be attached to and detached with respect to the other end side
of the main body 24 for taking in and taking out the filter not
shown to and from the main body 24.

In the present excavator, as a surface corresponding to “a
restriction surface extending in a tangent direction of the
cylindrical outer peripheral surface and restricting a position
of the air cleaner”, defined is an air-cleaner placement
surface 35A shown in FIGS. 4, 6, and 7. The air-cleaner
placement surface 35A is a horizontal surface, on which the
air cleaner 22 is installed. Accordingly, in the case of
mounting the air cleaner 22 onto the fuel tank 19, the upper
surface of the fuel tank 19 corresponds to the air-cleaner
placement surface 35A; in the case of mounting the air
cleaner 22 through a plate-shaped seat plate, the upper
surface of the seat plate corresponds to the air-cleaner
placement surface 35A.

Concerning the installation of the air cleaner 22, further
defined are a front restriction surface 35B and a rear restric-
tion surface 35C shown in FIGS. 4, 5, and 7. The front
restriction surface 35B, which corresponds to a “sub-restric-
tion surface”, is a surface rising from the air-cleaner place-
ment surface 35A substantially orthogonally to the air-
cleaner placement surface 35A to restrict the position of the
air cleaner 22 at the front side of the air cleaner 22. To the
front restriction surface 35B, for example, the rear surface of
the cabin 17 corresponds. The rear restriction surface 35C is
a surface rising from the air-cleaner placement surface 35A
substantially orthogonally to the air-cleaner placement sur-
face 35A to restrict the position of the air cleaner 22 at the
rear side of the air cleaner 22. To the rear restriction surface
35C, for example, the front surface of the engine room 12
corresponds. The air cleaner 22 is placed under the restric-
tion of the position of the air cleaner 22 at respective front
and rear sides thereof by the restriction surfaces 35B and
35C. In the situation of covering the air cleaner 22 with a
not-graphically shown guard member, there can be a case
where the front surface and the rear surface of the guard
member correspond to the front side restriction surface and
the rear side restriction surface, respectively.

It is desirable that the maintenance of the air cleaner 22,
that is, take-in and take-out of the filter, is performed at the
center foothold 20 for the sake of working efficiency and
safety; therefore, the air cleaner 22 is placed so that the end
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cover 28 faces the center foothold 20 side and the exhaust
port of the exhaust part 26 faces the opposite side, that is, the
outside of the machine body.

The air intake pipe 31 has an air-cleaner-side pipe 32 and
an engine-side pipe 33. The air-cleaner-side pipe 32 is
arranged in the installation space S2, and has a basal end
portion which is connected to the exhaust port of the exhaust
part 26 of the air cleaner 22. The engine-side pipe 33
interconnects the air-cleaner-side pipe 32 and the air intake
port of the engine 13. The engine-side pipe 33 is arranged so
as to locate a portion of substantially the whole length
thereof in the engine room 12. The engine-side pipe 33 has
a distal end portion which is connected to the air intake port
of the engine 13.

The exhaust port of the air cleaner 22, to which the distal
end portion of the air-cleaner-side pipe 32 is connected,
faces a side opposite to the engine 13: for the reason, the
air-cleaner-side pipe 32 has a portion returning in a U-shape
as shown in the drawings, wherein the basal end portion as
one end portion out of the end portions at both sides of the
returning portion is connected to the exhaust port of the
exhaust part 26 while the distal end portion as the other end
portion out of the end portions is connected to the engine-
side pipe 33. In detail, the air-cleaner-side pipe 32 includes:
the basal end portion which is connected to the exhaust port
of the exhaust part 26; a returning portion 32¢ having a
shape of returning so as to extend from the basal end portion
to the outer peripheral side of the air cleaner 22 toward the
engine 13 side; and a straight-line portion 325 as a down-
stream-side portion which extends from a distal end of the
returning portion 32a along the air cleaner 22 linearly and
horizontally to the engine 13 side, specifically, the engine-
side pipe 30 side. The air-cleaner-side pipe 32 thus forms a
pipe line returning in the U-shape to the exhaust side of the
air cleaner 22.

The straight-line portion 325 of the air-cleaner-side pipe
32 has an approximately right-angled triangular cross sec-
tion as shown in FIG. 7. The cross section has a horizontal
bottom side part X, a hypotenuse portion Y, a vertical side
part Z, and respective corner portions which connect mutu-
ally adjacent side parts, each corner portion being rounded.

The straight-line portion 325, that is, the downstream-side
portion, is arranged so as to satisfy the following conditions:

(D the straight-line portion 325 is arranged in a corner
region, which is defined between the air-cleaner placement
surface 35A and the rear restriction surface 35C and located
obliquely below the air cleaner 22 when the air cleaner 22
is viewed from the side;

(IT) At least a part of the hypotenuse portion Y is located
in a space T vertically sandwiched between a cylindrical
outer peripheral surface 24a of the air cleaner main body 24
and the horizontal air-cleaner placement surface 35A as
shown in FIG. 7; and

(III) The vertical side portion Z is in contact with or
adjacent to the rear restriction surface 35C while opposed to
the rear restriction surface 35C.

The exhaust port of the exhaust portion 26 of the air
cleaner 22 has a circular cross section, which requires a
basal end portion 32e (FIG. 8) of the returning portion 32a,
the basal end portion 32¢ adapted to be connected to the
exhaust port, to have a circular cross section corresponding
to the cross section of the exhaust port; meanwhile, the distal
end portion of the returning portion 32a, joined to the
straight-line portion 324, is required to have a cross section
which matches the cross section of the straight-line portion
325, that is, the right-angled triangular cross section, shown
in FIG. 7. However, sudden change in the shape of the cross
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section of the returning portion 32a, which has an original
large airflow resistance due to the returning of the pipe line,
from a circle to a right-angled triangle with an extreme
reduction in the cross-sectional area involves a problem of
excessively increasing the airflow resistance of the returning
portion 32a to lower the aeration performance.

For the reason, the returning portion 32a according to the
present embodiment is given a shape of the cross section
which gradually changes from a circle to an approximately
right-angled triangle by keeping a substantially constant area
from the basal end portion 32e to the distal end portion of the
returning portion 32a. Furthermore, the returning portion
32a does not have a simple are curved shape, but has a shape
in which the basal end portion 32e opens toward the exhaust
port of the exhaust portion 26 and the returning portion 32a
linearly extends from the basal end portion 32¢ to the air
cleaner outer peripheral side and reaches the straight-line
portion 324, as shown in the drawings.

The thus shaped air-cleaner-side pipe 32 can be manu-
factured as a molded product involving the integration of the
returning portion 32a and the straight-line portion 325 with
each other, by injection molding and the like using plastics
and rubber as raw materials. Alternatively, the air-cleaner-
side pipe 32 can be manufactured by casting using a metal
material.

The straight-line portion 325 has a distal end portion 32f
shown in FIG. 8. The distal end portion 32fis the opposite
end portion to the returning portion 32a, connected to the
engine-side pipe 33. The distal end portion 32fhas a circular
cross section corresponding to the circular cross section of
the engine-side pipe 33. The distal end side of the straight-
line portion 324, originally having little bending and has
small airflow resistance, is permitted to have a direct change
in the shape of the cross section from an approximate
triangle to a circle.

The present configuration enables the following effects to
be obtained.

(1) The air intake pipe 31 has the air-cleaner-side pipe 32
which includes the returning portion 32a and the straight-
line portion 325 as a downstream-side portion of the return-
ing portion 324, and the air intake pipe 31 is arranged so as
to locate at least a part of the straight-line portion 325 in the
space T vertically sandwiched between the cylindrical outer
peripheral surface 24a of the air cleaner 22 and the air-
cleaner placement surface 35A; this allows the width size
W2 in the front-rear direction of the assembly of the air
cleaner 22 and the air-cleaner-side pipe 32 to be reduced, for
example, as compared with the case of locating the straight-
line portion 324 at a position completely isolated from the
space T. Furthermore, utilizing the space T, which is origi-
nally a dead space, as a part of the piping space of the
straight-line portion 326 enables the space utilization effi-
ciency to be enhanced.

(2) The space T in which at least a part of the straight-line
portion 325 is located is positioned obliquely below the air
cleaner 22 when the air cleaner 22 is viewed from the side,
thus allowing a part of the straight-line portion 3256 to be
hidden under the air cleaner 22 when viewed from the above
to reduce an exposed portion of the straight-line portion 325.
This enables the space utilization efficiency to be further
enhanced.

(3) The straight-line portion 324, having an approxi-
mately triangular cross section which includes the hypot-
enuse portion Y inclined toward the air cleaner 22 and
arranged so as to locate at least a part of the hypotenuse
portion Y in the space T, can have a small protrusion size o
(SIG. 7) when the air cleaner 22 is viewed from the above
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by the insertion of a part of the straight-line portion 3256 by
a large depth. This allows the width size W2 in the front-rear
direction of the assembly of the air cleaner 22 and the
air-cleaner-side pipe 32 to be further reduced.

(4) The straight-line portion 325, including the vertical
side portion Z opposed to the rear restriction surface 35C, in
addition to the hypotenuse portion Y, can have a cross
section in the shape more similar to a triangle (a rectangular
triangle), which allows the width size W2 of the assembly of
the air cleaner 22 and the air-cleaner-side pipe 32 to be
further reduced. This enables the straight-line portion 325 to
be placed in compact without difficulty while being con-
strained within the corner region defined between the air-
cleaner placement surface 35A and the rear restriction
surface 35C, as in the above embodiment.

(5) The air-cleaner-side pipe 32, being an integrated
molded product (a plastic injection molded product, for
example), allows the width size W2 in the front-rear direc-
tion of the assembly of the air cleaner 22 and the air-cleaner-
side pipe 32 to be reduced without difficulty, for example, as
compared with an air-cleaner-side pipe made of a flexible
hose and bent in a U-shape. Furthermore, the size [} of the
returning portion 32a in the air cleaner length direction
shown in FIG. 5 also can be reduced without difficulty,
which is particularly advantageous when the space for the
air-cleaner-side pipe 32 is limited also in the air cleaner
length direction.

The present invention is, however, not limited to the
above-described embodiment but permitted include, for
example, the following embodiments.

(a) The shape of the cross section of the downstream-side
portion (the straight-line portion 325 in the above embodi-
ment) of the air-cleaner-side pipe may be, for example, an
approximate triangle having a vertical side portion Z and the
bottom side portion X shown in FIG. 7 each formed in an
arc-shape. This configuration also permits the above effects
(1) to (3) to be obtained by the arrangement of the straight-
line portion 325 with the insertion of at least a part of the
hypotenuse portion Y into the space T.

(b) The air-cleaner-side pipe may have a circular cross
section over a whole length of the air-cleaner-side pipe. This
configuration also permits the above effects (1) and (2) to be
obtained by the arrangement of the air-cleaner-side pipe with
the insertion of at least a part of the downstream-side portion
of the air-cleaner-side pipe into the space between the
cylindrical outer peripheral surface of the air cleaner and the
air-cleaner placement surface. In this case, the air-cleaner-
side pipe 32 may be a flexible hose bent in a U-shape,
instead of a plastic molded product and the like.

(c) While the air-cleaner placement surface 35A on which
the air cleaner 22 is placed in the above embodiment is the
upper surface of the fuel tank 19, the air-cleaner placement
surface according to the present invention may be an upper
surface of a hydraulic oil tank or an upper surface of an
upper frame. The air cleaner, alternatively, may be sus-
pended in a pre-defined specific space. Also in this case, the
downstream-side portion only has to be arranged in the state
where at least a part of the downstream-side portion is
located in a space between an outer peripheral surface of the
air cleaner and a restriction surface which is defined forward
or rearward in the diameter direction of the air cleaner or
above the air cleaner.

(d) The present invention can be applied to not only an
excavator but also various construction machines configured
by utilization of the excavator, similarly to the above
embodiments.
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As described above, the present invention provides a
construction machine including an engine and an air cleaner
which has an exhaust port and which is oriented so that the
exhaust port faces a side opposite to the engine, the con-
struction machine being capable of having a reduced width
size of an assembly of the air cleaner and an air intake pipe
connected to the air cleaner. The provided construction
machine includes: an engine; an air cleaner having an
exhaust port connected to the engine and having a cylindri-
cal outer peripheral surface, the air cleaner configured to
filter air taken in by the engine; and an air intake pipe
interconnecting the exhaust port of the air cleaner and the
engine. The air cleaner is placed in a posture where the
exhaust port faces a side opposite to the engine. The air
intake pipe includes a connection end portion to be con-
nected to the exhaust port, a return portion having a shape
extending from the connection end portion and returning
toward the engine side, and an engine-side portion extending
from a distal end of the return portion toward the engine
along the air cleaner, thus forming a returning pipe at an
exhaust side of the air cleaner. The air intake pipe has a
downstream-side portion which is arranged so as to locate at
least a part of the downstream-side portion in a space
between the cylindrical outer peripheral surface of the air
cleaner and a restriction surface extending in a tangent
direction of the cylindrical outer peripheral surface to
restrict a position of the air cleaner.

According to the present construction machine, the air
intake pipe including the returning portion and the down-
stream-side portion is arranged in the state where at least a
part of the downstream-side portion is located in the space
between the cylindrical outer peripheral surface of the air
cleaner and the restriction surface extending in the tangent
direction of the cylindrical outer peripheral surface, thus
enabling the width size in the front-rear direction of an air
intake section, assembly of the air intake pipe and the air
cleaner, to be reduced, for example, as compared with the
case of arranging the air intake pipe at a position where the
downstream-side portion thereof is completely isolated from
the space. Furthermore, utilizing the space, which is origi-
nally a dead space, as a part of the space for piping of the
downstream-side portion allows the space utilization effi-
ciency to be enhanced.

It is desirable that: the restriction surface is, for example,
a horizontal air-cleaner placement surface on which the air
cleaner is placed; and the downstream-side portion is
arranged in a space formed between the outer peripheral
surface of the air cleaner and the air-cleaner placement
surface obliquely below the air cleaner when the air cleaner
is viewed from the side. The thus placed downstream-side
portion allows at least a part thereof to be hidden under the
air cleaner when viewed from the above, that is, allows an
upwardly exposed portion thereof to be small, thereby
enabling the space utilization efficiency to be particularly
enhanced.

In this case, it is more desirable that: the downstream-side
portion of the air intake pipe has an approximately triangular
cross section including a hypotenuse portion inclined toward
the air cleaner; and the downstream-side portion is arranged
s0 as to locate at least a part of the hypotenuse portion in the
space. This enables a depth in which the downstream-side
portion is inserted into the space to be increased and thus
enables a protrusion size of the downstream-side portion
when the air cleaner is viewed from the above to be made
small, thereby allowing the width size in the front-rear
direction of the assembly of the air cleaner and the air intake
pipe to be further reduced.
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In addition to the restriction surface as the air-cleaner
placement surface, there may be defined a sub-restriction
surface which restricts the position of the air cleaner and is
substantially orthogonal with the air-cleaner placement sur-
face: in this case, it is more desirable that the cross section
of the downstream-side portion of the air intake pipe has an
approximately triangular shape including a side portion
opposed to the sub-restriction surface, in addition to the
hypotenuse portion. The cross section of the thus shaped
downstream-side portion can have a shape close to a right-
angled triangle, thereby allowing the width size in the
front-rear direction of the assembly of the air cleaner and the
air intake pipe to be smaller. The downstream-side portion is
thus permitted to be arranged in compact without difficulty
in a corner region defined between the air-cleaner placement
surface as the restriction surface and the sub-restriction
surface which is substantially orthogonal with the air-
cleaner placement surface.

It is desirable that: the air intake pipe has an air-cleaner-
side pipe including the returning portion and the down-
stream-side portion and an engine-side pipe which intercon-
nects the air-cleaner-side pipe and the engine; and the
air-cleaner-side pipe is a molded product (for example, a
plastic injection molded product) involving integration of
the returning portion and the downstream-side portion with
each other. The air-cleaner-side pipe allows the width size in
the front-rear direction of the assembly of the air-cleaner-
side pipe and the air cleaner to be small without difficulty,
for example, as compared with a width size of a flexible hose
bent in a U-shape. Furthermore, it is also possible to reduce
a protrusion size of the returning portion in the air cleaner
length direction, which is particularly advantageous when a
space is also limited in the air cleaner length direction.

This application is based on Japanese Patent application
No. 2013-239425 filed in Japan Patent Office on Nov. 20,
2013, the contents of which are hereby incorporated by
reference.

Although the present invention has been fully described
by way of example with reference to the accompanying
drawings, it is to be understood that various changes and
modifications will be apparent to those skilled in the art.
Therefore, unless otherwise such changes and modifications
depart from the scope of the present invention hereinafter
defined, they should be construed as being included therein.

The invention claimed is:

1. A construction machine comprising:

an engine;

an air cleaner having an exhaust port connected to the

engine and having a cylindrical outer peripheral sur-
face, the air cleaner configured to filter air taken in by
the engine; and

an air intake pipe interconnecting the exhaust port of the

air cleaner and the engine, wherein:

the air cleaner is placed in a posture where the exhaust

port faces a side of the construction machine opposite
to the location of the engine;

the air intake pipe includes a connection end portion to be

connected to the exhaust port, a return portion having
a shape extending from the connection end portion and
returning toward the engine side, and an engine-side
portion extending from a distal end of the return portion
toward the engine along the air cleaner, thus forming a
returning pipe at an exhaust side of the air cleaner; and
the air intake pipe has a downstream-side portion which
is arranged so as to locate at least a part of the
downstream-side portion in a space vertically sand-
wiched between the cylindrical outer peripheral surface
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of the air cleaner and a restriction surface extending in
a tangent direction of the cylindrical outer peripheral
surface to restrict a position of the air cleaner,

wherein the restriction surface is a horizontal air-cleaner
placement surface, on which the air cleaner is placed.

2. The construction machine according to claim 1,

wherein:

the downstream-side portion is arranged in a space
defined between the outer peripheral surface of the air
cleaner and the air-cleaner placement surface obliquely
below the air cleaner when the air cleaner is viewed
from the side.

3. The construction machine according to claim 1,

wherein:

the air intake pipe has an air-cleaner-side pipe including
the returning portion and the downstream-side portion,
and an engine-side pipe which interconnects the air-
cleaner-side pipe and the engine; and

the air-cleaner-side pipe is a molded product involving
integration of the returning portion and the down-
stream-side portion with each other.

4. A construction machine comprising:

an engine;

an air cleaner having an exhaust port connected to the
engine and having a cylindrical outer peripheral sur-
face, the air cleaner configured to filter air taken in by
the engine; and

an air intake pipe interconnecting the exhaust port of the
air cleaner and the engine, wherein:

the air cleaner is placed in a posture where the exhaust
port faces a side of the construction machine opposite
to the location of the engine;

the air intake pipe includes a connection end portion to be
connected to the exhaust port, a return portion having
a shape extending from the connection end portion and
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returning toward the engine side, and an engine-side
portion extending from a distal end of the return portion
toward the engine along the air cleaner, thus forming a
returning pipe at an exhaust side of the air cleaner; and

the air intake pipe has a downstream-side portion which
is arranged so as to locate at least a part of the
downstream-side portion in a space between the cylin-
drical outer peripheral surface of the air cleaner and a
restriction surface extending in a tangent direction of
the cylindrical outer peripheral surface to restrict a
position of the air cleaner,

wherein the restriction surface is a horizontal air-cleaner
placement surface, on which the air cleaner is placed,

wherein the downstream-side portion is arranged in a
space defined between the outer peripheral surface of
the air cleaner and the air-cleaner placement surface
obliquely below the air cleaner when the air cleaner is
viewed from the side,

wherein:

the downstream-side portion of the air intake pipe has an
approximately triangular cross section including a
hypotenuse portion inclined toward the air cleaner; and

the downstream-side portion is arranged so as to locate at
least a part of the hypotenuse portion in the space.

5. The construction machine according to claim 4,

wherein:

a sub-restriction surface which restricts a position of the
air cleaner and is substantially orthogonal with the
air-cleaner placement surface is further defined in addi-
tion to the restriction surface; and

a cross section of the downstream-side portion of the air
intake pipe has an approximately triangular shape
including a side portion opposed to the sub-restriction
surface, in addition to the hypotenuse portion.

#* #* #* #* #*



